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CLAIMS 



consists oj 



A . catalytic system characterized in that it 



(A) at leasn one ligand which can be. represented by the 
5 general formula (I) : 
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where : 



E and E' each Represent independently an oxygen or 
a sulfur atom; \ 

e^6h 
irgren^cZ/oi 



X and X' 
phosphorus , a 
the radicals 
different, a 

. hydrogen; 




epresent. independently a 
r antimony atom; 
' 1, which may be identical or 
n from: 

\ 

linear, branched\»^cy_clic alkyl radicals; . 
aryl radicals; 
arylalkyl radical 
alkylaryl radicals;. \ 



halogens; 



\ 



\ 



the hydroxyl radical; V 

\ 

alkoxide radicals;. \ 

- C -OR' , where. R' represents a hydrocarbon 



>m\ to 1 



5 carbon 



radical which may have from 
atoms; 

-SOoY, where Y is chosen from LX, Na, NH4 ,' 



NR' 



(where . R" represents a 



^drocarbon 
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radical which may have from 1 to 15 carbon 
atoms) ; 

R 2 , r' 2 , R 3 , k' 3 , R 4 and R' 4 radicals , which 
ma^ be identical or different, are chosen from 
linear, branched or cyclic alkyl' radicals, and 
ary^lkyl radicals; 
R is V divalent radical; and 



10 



(B) at least on\_ nickel compound chosen from: 

(Bl) nickel complexes with a zero oxidation state, 
. which. cai\ be represented by the general formula 
(ID : 
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where. R^ and R^ ea^h represent independently a 
hydrogen atom, or a \linear, branched or cyclic 
alkyl radical or aryV, arylalkyl or alkylaryl 
radical, which may hav^ up to 8 carbon atoms, it 
being possible for R a aVd R b to form together a 
divalent aliphatic group V>f 2 to 10 carbon atoms 
and be able to have up . tdV three olef inic. double 
bonds as the only carb\n-carbon unsaturated 
groups; 



(B2) n-allylnickels, .which can be Represented by the 
general formula (III): . Y 



(Ill) 
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and R^ radicals, which may 
identical or different, are chosen from 
hydrogen, linear, branched or cyclic alkyl 
.radicals and aryl, arylalkyl or alkylaryl 
radicals, having up to 8 carbon atoms; 

.ines represent the electron 
on the three contiguous, carbon 

radical may form, with an R e or 
acTical, a divalent alkene group 
2 to 10 carbon atoms and able to 
ree olefinic double bonds; and 
halogen, an alkoxy group or an 
up; 

(B3.) compounds of the. bis (vallyl ) nickel type which, can 
be represented by the general formula (IV):. 
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(IV) 



which : 

the radicals. R e to R<3, and R e ' to R^' , which may 
identical or different, are chosen from 
hydrogen, .linear, branched or cyclic alkyl 
radicals and aryl, arylalkyl or alkylaryl radicals 
having up to 8 carbon atoms; 

the y dotted lines represent the. electron 
deloc^lization on the three contiguous carbon 
■ atoms ;v 

a radical R c or R d able to form, with a radical ~R e 
or R f o^ R g , a divalent alkene group having . from 
2 to 10 Carbon atoms and able to have up to three 
olefinic aouble; bonds; 

a radical R c ' or R d ' able to form, with a radical 
R e ' or R f/ \r'R9', a divalent alkene group having 
from 2 to; 10\carbon atoms and. able to have up to. 
three olefinia do ub^reS bonds . 



2 - The catal/Mc Mstem as claimed in claim 1, 
characterized • in that/; formula (I) , E and E are, 
separated by intermed/ate ^oms linked together by.covalent 
or coordinate bonds . 

3 -The catalytic VVstem as claimed in either of 
claims 1 and 2, character! zed^n^that , in formula. (I), the 
minimum number of atoms between 5. and E is from. 3 to 40. 

4-. The catalytic systefk as claimed in either of 
claims 1 to 2, characterized in tha^,/ in formula (1), R is 
chosen from: 

. -divalent hydrocarbon radicals corr^rising from 2 to 38 

carbon atoms; and 
..." the 1, 1 1 -f errocenylene radica^\ which may be 

substituted. 

5.- The catalytic system as claimed in one of 
claims 1 to 4, characterized in that the l^and of formula 
(I) comprises one of the following structure 
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Ph - ^ = C 



C = P - Ph 



(la) 



where R Vepresents a 5, 6-bicyclo [2 . 2 . 1 ] hept-2-ene 
radical; - (Vh 2 ) 4- or -(CH 2 )e-; . . 
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where R represent 
radical; or - (CH^Ys 



where 1, l f -F c represents a 
and . 



CH 3\ ^ 
-1, 1 'Vferrocen 



ylene radical; 
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I / V7 \ I , 

C = P - Ph 

I \ ■ { I 



Ph - P ■ = C 



(Id) 



Ph R x R x Ph 

where R 1 represents H or Ph or SOo.Na or -(\0-CH3 
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6 , - The catalytic system as claimed in one of 
claims . 1 to 5, characterized in that the nickel compound 
(B^v is chosen from: 

. biaL(l, 5-cyclooctadierie) nickel (0) ; 
5 . bis kyclooctatetraene ) nickel (0) ; and 
bis (l\ 3, 7-octatriene) nickel (0) . 

7 _ The catalytic system as claimed in one of 
claims 1 \o 5, characterized' in that, in a nickel compound 
(B2) or (B\) , a n-allyl group has from 3 ..to 12 carbon atoms 

10 which do noVhave other aliphatic unsaturated groups, except 
where it con\ains a closed cycle. 

8 -\ The catalytic system as claimed in one. of 
claims 1 to 5\ characterized in that ' the nickel compound 

. (B2 ) is chosen \rom: 
15. . n-allylnickel Chloride; 

. n-allylnickel bsomide; 

. n-crotylnickel. cnlor' 

)ride; 
>ride ; 
tel bromide; 
_oride; 
chloride; 
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thlc 



n-methylallylnick 
n-ethylallylnicke 
n-cyclopentylally 
n-cyclooctenylni 
n-cyclooctadieny 
n-cynnamylnickel brom' 
n-phenylallylnickel. ch^ 
ri-cyclohexenylnickel bra 
n-cyclododecenyl nickel chl 



:ck 



Lde; 



Lde ; 



. n-cyclododecatrienylnickel cm^oride ; 
. n-allylnickel acetate; 
; n-methylallylni.ckel propionate; 
. n-cyclooctenylnickel octoate;. 
. n-cyclooctenylnickel methoxylate; 
. . n-allylnickel ethoxylate. 

9 - The catalytic system asVclaimed in one of 
claims 1 to 8, characterized in that th^ nickel compound 
(B3) is chosen from: 
. bis (n-allyl) nickel; 
. bis (n-methallyl) nickel; 
. bis (n-cynnamyl ) nickel; 
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Vbis (n-octadienyl) nickel; 
>is (n-cyclohexenyl ) nickel; 
itV-allyl-n-methallylriickel;; and 
bi\ (n-cyclooct at rienyl ) nickel.. 

10 - The. catalytic system as claimed in one of 
claims\l to 9, characterized in that the components (A) and 
(B) areXpresent in. amounts such that, the nickel-to-ligand (s ) 
molar ra\io. is between 1 and 100.. 

,11 - The catalytic system as claimed in claim 10, 
10. characterised in that the components (A) and (B) are present 
in amounts \uch that the nickel-to-ligand ( s ) molar ratio is 
between 2 ancl 50. 

(^L2^\ A process for the polymerization of at least 
one olefrn^n the presence of a catalytic system as defined 
15 in one of claimsXl to 11. 

13 - The process 
characterized in tn^t 

- in a first step* 
. which are ' in 

20 introduced sepa 

together with t 

— in a second st 
the (co) polymefri^atilo 1 

\ between . 0 and 
25 . from 1 to 200 bar 

. .. 14 
characterized 

introduced in a nickel- to- ligana (is) 



flut 



as claimed in. claim 12, 



of the constituents. (A) and (B) , 
ion in an inert solvent, are 
or simultaneously into a reactor, 
ction mixture; and 

olefin or olefins are introduced, 
taking place; at a temperature, 
at a total absolute pressure of 



The process \as claimed in claim 13, 
in that the Constituents (A) and. (B) are 

molar ratio of between 



1 and 100. 
characterized 



The process as claimed in claim 14, 
in that the constituents (A) and (B) are 
introduced in a nickel-to-ligand ( s.) mol\r ratio of between 
2 and 50. 

16 - The process as claimed in on\ of claims 13 to 
35 15, characterized in that the inert solvent \f constituents 
(A) and (B) is chosen from saturated aliphatic hydrocarbons , 
saturated alicyclic hydrocarbon's, aromatic hydrocarbons and 
mixtures thereof. 



# 



28 



if* 



17 - The process as claimed in one of claims 13 to 
characterized in that the reaction mixture consists of 

/organic medium. 

18 - The process as claimed in claims 13 to 16/ 
cha2?acterized in that ■.the reaction mixture .comprises a 
contiguous liquid aqueous phase, , which comprises more than 
30% wat^r by weight . 

\ 19 - The process as claimed in claim 18, 
characterized in that the aqueous phase is the only liquid 
10 . phase . 

2(A -\ The. process as claimed in claim 18, 
character izec\ in that the mixture comprises an organic 
liquid phase 

21 - TJtie process as claimed in one of claims 17 
15 and 20, character-zed in that the medium or the organic 
phase is chosen, fr^ 

'hydrocarbons, saturated alicyclic 
hydrocarbons and mixtures 
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21, 



polymerization conditions keep 
)lefins> unconjugated dienes and 



limed in one of claims 18 to 
polymerization medium 



saturated alipli^tic 
hydrocarbons, ai 
thereof; and 
to the extent tfhat 
them in liquid/forj; 
mixtures ther4 

22 - The process. 
characterized . in that 
25 comprises a dispersing . agent . 

23. - The process as\ claimed in . claim 22, 
characterized in that the dispersing^ agent is present at up 
to 10% by weight with respect to the, weight of water, in 
particular, at 0.01.. to 5% by weight, \ith respect to the. 

30 weight of water. ■ 

24, - The process as claimed in on\ of claims 18 to 
23, characterized in that the polymerisation medium 
comprises an emulsifying agent. 

25 - The process as claimed in \ claim 24, 
35 characterized in that the emulsifying agent is present at up 
to 10% by weight,, in particular at 0.01 to 5% by\weight, 
with respect to the weight of. water. 
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■■srs- 
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26 - The process as claimed in either of claims 24 
characterized in that the emulsifying agent is 

in an amount greater than the critical micelle 
it ion . 

27 - The process as claimed in claim 26, 
characterized in that the amount of emulsifying agent is 
enough so.tW the polymerization takes place mainly in the 

■micelles. V 

28 \ The process as claimed in one of claims 24 to 
10 27, characterised in that the polymerization medium. 

comprises a liqu\d organic phase and a cosur f actant . 

29 ■ - The process as claimed in claim 28, 
characterized in thfet the polymerization mixture comprises 
a liquid . organic phase and a cosurf actant . 

15 30 - The process ^as claimed in claim 29, 

characterized in that the coadrfactant has a solubility in 
water of less; than 1 x lu^" 3 ymol /er liter at 20 *C. 




.31 - The process 
and 30, characterized in. 
20 up to 10% by weight with /res 

32- The process afs c y 
31, characterized in xhat 
cosurf actant mass ratio goes fr 



imed in either of claims 29 
cosurf actant. is present, at 
t to the weight of water, 
imed in one of claims 29 to 
e emulsifying agent to 
0.5 to 2. 



33 - The process as. claYmted in one of claims 13 to 
25 32, characterized, in that the Ss A^.o.n£Lentration of the 

constituent (A) in- the. inert solvent rte between 0.1 micromol 
and 100 millimol per liter of solution! 

34 - The process as claimed in\pne of . claims 13 to 

33, characterized in that the concentration of the 
30 constituent (B) in the. inert solvent is between 0.1 micromol 

and 200 millimol. per liter of solution. 

35 - The process as claimed in one oY claims 13 to 

34, characterized in that . it is carried out \^_n an inert 
atmosphere. 

35 36 - The process as claimed in one of claims 13 to 

35, characterized in that, in a preliminary st\p, . the 
constiuents (A) and (B) in solution are brought into contact 
with each other in their inert solvent, for a duration \f 30 



30 

econds to 10 minutes, - before their introduction into the 
paction mixture. 

37 - The process, as claimed in claim 36, 
characterized in that this precontracting step is carried out 
in $n inert atmosphere/ at a temperature of between 0 and 
100"^, in particular between 10 and 70 *C. 

38 - The process as claimed in one of claims 13 to 
35, characterized in that the constituents (A) and (B) , 
which ar& in .solution in their inert solvent, are introduced 

10 separate^ into the reaction mixture, the latter being held 
at a temperature of from 0 to lOO.'C, in particular from 10 
to- 70'C. 

- The process as claimed in one of claims 13. to 
38, characteiM.zed in that the (co) polymerization is carried 
15 out at a temperature of between 25 and 200"C. 

40. - \he : process as claimed in one of claims 13, to 



39, characteriz 
: out at a total aba^lui 
41 - Th 
20 40, characterize 

be polymeri zed . ire , 
enough stirring 
with stirring 
■ minute ^ ' 
2 5 42 - The pro 

.4 1 , characterized in 
. ethylene, a-olefins, 
formula : 



t the (co ^polymerization is carried 
pressure of from 1 to 100 bar. 
ess as claimed in one of. claims 13 to 
hat the olefin or. olefins intended to 
roduced in gas or liquid form, with 
lymerization medium, in particular 
om 10 to 10 000 revolutions per 




s ^according to one of claims 13 to 
that! \ Lhe olefins are chosen from 
cyclic^ olefins and compounds of 
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CH 2 =CH- (CH 2 ) n -G- 
in which: 

n is an integer between 2 and 20\ and 
G is a radical chosen from: 
-OH; CHOHCH 2 OH; OT; -CF 3 ; -COOT; -C^OHr 
-Si(OH) 3 ; -Si (-0T) 3 ;. 

T is a hydrocarbon radical having fro^ 1 to 20 carBbn 
atoms. 
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13 - The process as claimed in one of claims 13 to 
41, characterized in. that at least one olefin is. ethylene. 

4 4 ^\The proce^as claimed in one of claims 24 to 
43, characterized in tfia£//it leads to a latex, if necessary- 
after a filtration 

45 - Tne Nprocess as claimed in. claim 44, 
characterized in/ y^t\the latex is a high-density 
polyethylene or a mediS^n-d^^ity polyethylene or a low- 
density polyethylene 



